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(57)Abstract: 

PURPOSE: To form low-resistance wirings without the 
need for a photographic process with resist masks, 
sputtering for metallization, or selective etching, with the 
result that the manufacturing cost of a semiconductor 
device is reduced. 

CONSTITUTION: A predetermined pattern of metal film 
7 is formed on a semiconductor substrate 1 by ion beam- 
assisted CVD, in which a focused ion beam 4 is applied 
to selective areas of the semiconductor substrate 
exposed to metal organic gas 6. A low-resistance metal 
layer 9 is grown on the metal film 7 by electroless plating 
to form a low-resistance wiring 110. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the method of forming metal wiring of a 
predetermined pattern about the manufacture method of a semiconductor device, the circuit pattern 
restoration method, and the circuit pattern change method, without using the mask for patterning of a 
metal layer. 
[0002] 

[Description of the Prior Art] Drawing for drawing 5 explaining an example of the wiring formation 
method used for the manufacture method of the conventional semiconductor device and drawing 6 may 
be drawings for explaining the photoengraving-process process in this wiring formation method, and as 
long as 1 is semiconductor substrates, such as Si wafer and a GaAs wafer, and is a semiconductor 
material usually used for a semiconductor device, it may be a wafer which consists of what material. 
Moreover, it is the metal membrane by which 2a was formed on the above-mentioned semiconductor 
substrate 1, and the metal wiring (it is hereafter written as wiring.) which has the predetermined pattern 
formed by 2 carrying out patterning of this metal membrane, and 3 is a resist mask for carrying out 
patterning of the above-mentioned metal membrane 2a. Moreover, it is the resist film which liquefied 
resist and 3c in which the liquefied resist by which 3a was trickled on metal membrane 2a on the above- 
mentioned semiconductor substrate 1, and 3b spread all over [ above-mentioned ] metal membrane 2a 
baked the above-mentioned liquefied resist with heat treatment, and was hardened, and the resist film 
after performing 3d of exposure processings to this resist film 3c, and 3 is resist MAKUSU of a 
predetermined pattern which comes to develop negatives 3d of this exposed resist film with a developer 
13 

[0003] Moreover, drawing 7 - drawing 12 show typically the composition of various processors used at 
each process of the above-mentioned wiring formation method, such as a sputtering system and a resist 
coater. Among drawing, 210 are a sputtering system, as shown in drawing 7 , have been arranged on the 
substrate installation base 21 1 in which the semiconductor substrate 1 is laid, and this substrate 
installation base 211, and equip the source 213 of a spatter which generates spatter particle 213a to the 
front face of the above-mentioned semiconductor substrate 1, and the above-mentioned source 213 of a 
spatter with the electron gun 212 which irradiates an electron beam. 220 is a resist coater and is drawing 
8 (a). It has wafer carrying-in section 220a prepared in the end side of the main part of equipment, resist 
application section 220b prepared in a part for the center section of the main part of equipment, and 
baking processing section 220c prepared in the other end side of the main part of equipment so that it 
may be shown. 

[0004] Here, rotary table 221b which you lay [ b ] the semiconductor substrate 1 and makes it rotate is 
arranged in above-mentioned resist application section 220b, and dropping nozzle 222b for liquefied 
resist 3a being dropped on the semiconductor substrate 1 on this rotary table 221b is arranged on the 
above-mentioned rotary table 221b ( drawing 8 (b)). Moreover, susceptor 221c for the above-mentioned 
baking processing section 220c carrying the semiconductor substrate 1, and heating is prepared 
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( drawing 8 (c)). And the above-mentioned resist coater 220 is constituted so that the semiconductor 
substrate 1 arranged on the above-mentioned wafer carrying-in section 220a may be conveyed 
automatically to above-mentioned resist application section 220b and baking processing section 220c. 
[0005] As 230 is a resist aligner and it is shown in drawing 9 , it has the move installation base 234 for 
laying the semiconductor substrate 1 constituted possible [ movement in lengthwise and a longitudinal 
direction ]. in the upper part A condenser lens 233 and the exposure light source 231 are arranged, and 
the mask 232 for an imprint is arranged between the above-mentioned condenser lens 233 and the 
exposure light source 231, and it is constituted so that a predetermined exposure pattern can be 
imprinted to the semiconductor substrate 1 on the above-mentioned move installation base 234. 
[0006] 240 is a developer, as shown in drawing 10 , it has the rotation base 241 laid possible [ rotation 
of the semiconductor substrate 1 ] 5 and the developer dropping nozzle 242 which trickles a developer on 
the semiconductor substrate 1 on the rotation base 241, and the wash- water spraying nozzle 243 which 
sprays a wash water on the semiconductor substrate 1 on the rotation base 241 are arranged on this 
rotation base 241. 

[0007] 250 is an ion milling system, as shown in drawing 1 1 , gas inlet 251a which introduces argon gas 
etc. into the vacuum chamber 251, and flueing mouth 251b for carrying out vacuum length are prepared, 
and the substrate installation base 254 for laying the semiconductor substrate 1 is formed in the above- 
mentioned vacuum chamber 251. Moreover, the coil 252 for confining plasma 255 in the gas inlet 251a 
side of the above-mentioned vacuum chamber 251 is arranged, and the accelerating electrode 253 for 
pulling out ion is arranged at the above-mentioned substrate installation base 254 side of this plasma 
confinement field. 

[0008] As 260 is oxygen plasma-asher equipment and it is shown in drawing 12 , to the vacuum 
chamber 261 Gas inlet 261a for introducing oxygen gas and flueing mouth 261b for carrying out 
vacuum length are prepared, in the above-mentioned vacuum chamber 261 The substrate installation 
base 264 for laying the semiconductor substrate 1 is formed, on this substrate installation base 264 The 
RF impression electrode 262 for impressing RF power to the oxygen gas introduced in the above- 
mentioned chamber 261 is arranged, and this RF impression electrode 262 is connected to RF generator 
263. 

[0009] Next, the manufacture method is explained. First, drawing 5 (a) If an electron beam is irradiated 
in the source 213 of a spatter from an electron gun 212 after arranging the shown semiconductor 
substrate 1 on the substrate installation base 21 1 of a sputtering system 210 (refer to drawing 7 ) and 
filling the inside of equipment with a predetermined gas atmosphere, spatter particle 213a will jump out 
of the source 213 of a spatter, this will accumulate on the above-mentioned semiconductor substrate 1, 
and a metal membrane 2 will be formed. Here, as mentioned above, Ti is formed in 500A and Au is 
formed in the thickness of 1 micrometer one by one ( drawing 5 (b)). 

[0010] Next, the resist mask 3 is formed on the above-mentioned metal membrane 2 ( drawing 5 (c)). 
That is, if the semiconductor substrate 1 in which the above-mentioned metal membrane 2 was formed is 
carried in to substrate carrying-in section 220a of the resist coater 220 (refer to drawing 8 ), this will be 
automatically conveyed by resist application section 220b. And if the semiconductor substrate 1 is 
positioned on rotary table 221b of resist application section 220b, from dropping nozzle 222b on it, 
liquefied resist 3 a will be dropped on the metal membrane 2 of the above-mentioned semiconductor 
substrate 1 ( drawing 6 (a)), will continue, rotary table 221b will rotate, and the above-mentioned 
liquefied resist 3 a will spread all over metal membrane of semiconductor substrate 1 2 ( drawing 6 (b) 
and (c)). 

[001 1] If the application of this resist is completed, the above-mentioned semiconductor substrate 1 will 
be further conveyed automatically by baking processing section 220c, and if the above-mentioned 
substrate 1 is positioned by susceptor 221c, heating of the semiconductor substrate 1 will be started, and 
it will bake liquefied resist 3b which spread all over the above-mentioned metal membrane 2, and will 
be set to solid-state-like resist film 3c ( drawing 6 (d)). 

[0012] Then, the above-mentioned semiconductor substrate 1 is moved to an aligner 230 (refer to 
drawing 9 ), it arranges on the move installation base 234, and a predetermined exposure pattern is 
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imprinted to the above-mentioned resist film 3c using the imprint mask 232 of a predetermined pattern 
( drawing 6 (e)). 

[0013] And the above-mentioned semiconductor substrate 1 is further moved to a developer 240 (refer 
to drawing 10 ), and development of 3d of exposed resist films is performed. That is ? a developer is 
dropped from a nozzle 242 on 3d of resist films of the above-mentioned semiconductor substrate 1 
arranged on the rotation base 241 of a developer 240, and it spreads by rotation of the above-mentioned 
rotation base 241 all over this being the 3d of the above-mentioned resist films. Development of 3d of 
resist films is performed by this, and the resist mask 3 of a predetermined pattern is formed ( drawing 6 
(f)). After that, a wash water is sprayed on the front face of the semiconductor substrate 1 from a nozzle 
243, a developer is flushed, and a development is finished ( drawing 5 (c)). 
[0014] Next, an ion milling system 250 (refer to drawing 1 1 ) performs patterning of the above- 
mentioned metal membrane 2 for the semiconductor substrate 1 ( drawing 5 (d)). In this ion milling 
system 250, it collides with the semiconductor substrate 1 which the ion pulled out by the accelerating 
electrode 253 from the plasma confinement field has arranged on the substrate installation base 254, and 
the collision of this i 0 n**********s alternatively in the metal membrane 2 on the above-mentioned 
semiconductor substrate 1. 

[0015] Finally, oxygen plasma-asher equipment 260 (refer to drawing 12 ) removes the above- 
mentioned resist mask 3. With this Usher equipment 260, on the semiconductor substrate 1 arranged on 
the substrate installation base 264 in chamber 260a, oxygen gas FURAZUMA-izes, and is introduced, 
the resist mask 3 on the front face of a substrate oxidizes by this oxygen gas plasma, and it disappears. 
[0016] 

[Problem(s) to be Solved by the Invention] Since the wiring formation method in the manufacture 
method of the conventional semiconductor device is constituted as mentioned above While much 
substrate down stream processing, such as spatter vacuum evaporationo of a metal membrane, a resist 
application, a pattern imprint, alternative etching of a metal membrane, and resist removal, is needed 
and a wiring formation process takes many processing times The mask for an imprint for the very 
expensive equipment for performing processing at each process being needed, and imprinting a circuit 
pattern to a resist further is also indispensable. As a result, the wiring formation process in the 
manufacture method of a semiconductor device had become a serious obstacle, when reducing the 
manufacturing cost of a semiconductor device. 

[0017] By the way, although the method of irradiating a focal flume-on beam (FIB) and forming the 
metal membrane of a predetermined pattern by the FIB assistance CVD is shown in JP,63-1 16443, A at 
the same time it sprays organic-metal gas, such as hexa carbonyl metal gas, on a substrate The metal 
membrane formed by this FIB assistance CVD Since the carbon which constitutes organic-metal gas 
will be included, the resistivity is higher than the resistivity of the metallic material itself contained in 
the above-mentioned organic-metal gas about 5 to 10 times. And the wiring which could not thicken the 
thickness on the relation of a throughput since the deposition speed at the time of membrane formation 
was very slow, consequently was formed by this metal membrane has the problem that the resistance 
will become very high. 

[0018] without this invention was made in order to cancel the above troubles, and it does not need any 
photoengraving-process process using the resist but it moreover uses the spatter vacuum evaporationo 
and alternative etching processing of a metal membrane - low - metal wiring [****] can be formed 
and it aims at acquiring the wiring formation method that the manufacturing cost of a semiconductor 
device can be reduced greatly by this 

[0019] Moreover, this invention aims at acquiring the wiring restoration method which can restore easily 
the established wiring layer in an electron device, i.e., the completed semiconductor device, without 
using the photoengraving-process process which used the resist. 

[0020] Moreover, this invention aims at acquiring the circuit pattern change method that the circuit 
pattern of the established wiring layer in an electron device can be changed, without using the 
photoengraving-process process which used the resist. 
[0021] 
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[Means for Solving the Problem] The organic-metal gas containing a predetermined metallic element 
sprays on the irradiation field of the above-mentioned ion beam, a vapor growth carries out chemically 
by ion beam assistance in the metal membrane which consists of the above-mentioned metallic element 
on the above-mentioned wiring ground layer, and it forms a low resistance metal layer by electroless 
deposition on the above-mentioned metal membrane after that at the same time the manufacture method 
of the semiconductor device concerning this invention irradiates a focal flume-on beam alternatively on 
the necessary field of the wiring ground layer used as the ground of wiring. 
[0022] It sets to the manufacture method of the above-mentioned semiconductor device, and this 
invention is Pd (OCOCH3)2 as the above-mentioned organic-metal gas. Pd film is deposited by the ion 
beam assistance CVD on the above-mentioned wiring ground layer using gas or CI OH 1404 Pd gas. 
[0023] After the wiring restoration method concerning this invention removes alternatively the poor 
portion of the wiring layer in an electron device, A focal flume-on beam at the same time it irradiates 
alternatively the wiring ground portion which removed the above-mentioned poor portion The organic- 
metal gas containing a predetermined metallic element is sprayed on the irradiation field of the above- 
mentioned ion beam, the vapor growth of the metal membrane which becomes the above-mentioned 
wiring ground portion from the above-mentioned metallic element is chemically carried out by ion beam 
assistance, and a low resistance metal layer is formed by electroless deposition on this metal membrane 
after that. 

[0024] The circuit pattern change method concerning this invention a focal flume-on beam At the same 
time it irradiates alternatively the necessary field of a wiring ground layer in which the established 
wiring layer in an electron device is formed The organic-metal gas containing a predetermined metallic 
element is sprayed on the irradiation field of the above-mentioned ion beam. The vapor growth of the 
metal membrane which consists of the above-mentioned metallic element on the above-mentioned 
wiring ground layer is chemically carried out by ion beam assistance. A low resistance metal layer is 
formed by electroless deposition on this metal membrane after that, and this changes the circuit pattern 
of the above-mentioned established wiring layer into the circuit pattern by the above-mentioned low 
resistance metal layer and the established wiring layer. 

[0025] This invention removes alternatively the garbage of the established wiring layer in the above- 
mentioned electron device in the above-mentioned circuit pattern change method before the process 
which forms the above-mentioned metal membrane by ion beam assistance. 
[0026] 

[Function] At the same time it irradiates a focal flume-on beam alternatively in this invention on the 
necessary field of the wiring ground layer used as the ground of a wiring layer The organic-metal gas 
containing a predetermined metallic element is sprayed on the irradiation field of the above-mentioned 
ion beam. After carrying out the vapor growth of the metal membrane chemically by ion beam 
assistance on the above-mentioned wiring ground layer, The shell which formed the low resistance 
metal layer by electroless deposition on the above-mentioned metal membrane, it has a predetermined 
pattern, without needing no photoengraving-process process using the resist, but moreover performing 
the spatter vacuum evaporationo and alternative etching processing of a metal membrane — low - metal 
wiring [****] can be formed and, thereby, the manufacturing cost of a semiconductor device can be 
reduced greatly 

[0027] Moreover, after removing alternatively the poor portion of the wiring layer in an electron device 
in this invention, A focal flume-on beam at the same time it irradiates alternatively the wiring ground 
portion which removed the above-mentioned poor portion The organic-metal gas containing a 
predetermined metallic element is sprayed on the irradiation field of the above-mentioned ion beam. 
Since the vapor growth of the metal membrane is chemically carried out to the above-mentioned wiring 
ground portion by ion beam assistance and a low resistance metal layer is formed by electroless 
deposition on this metal membrane after that The established wiring layer in the completed 
semiconductor device can be restored easily, without using the photoengraving-process process using 
the resist etc. 

[0028] In this invention, a focal flume-on beam at the same time it irradiates alternatively the necessary 
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field of a wiring ground layer in which the established wiring layer in an electron device is formed The 
organic-metal gas containing a predetermined metallic element is sprayed on the irradiation field of the 
above-mentioned ion beam. The vapor growth of the metal membrane is chemically carried out by ion 
beam assistance on the above-mentioned wiring ground layer. Since a low resistance metal layer is 
formed by electroless deposition on this metal membrane after that and this changes the circuit pattern of 
the above-mentioned established wiring layer into the circuit pattern by the above-mentioned low 
resistance metal layer and the established wiring layer The circuit pattern of the established wiring layer 
in the completed semiconductor device can be changed easily, without using the photoengraving-process 
process using the resist etc. 
[0029] 

[Example] Example 1. drawing 1 may be the ** type view showing the wiring formation method used 
for the manufacture method of the semiconductor device by the 1st example of this invention in order of 
a main process, 1 may be the semiconductor substrate by which the wiring 1 10 of a predetermined 
pattern was formed on it in drawing, and substrates which will consist of what material if it is the 
semiconductor material which constitutes a semiconductor device, such as for example, Si substrate, a 
GaAs substrate, and an InP substrate, are sufficient as this semiconductor substrate 1 . Moreover, the 
above-mentioned wiring 1 10 consists of an FIB assistant metal membrane (henceforth a metal 
membrane) 7 of the predetermined pattern formed of the FIB assistance CVD on the above-mentioned 
semiconductor substrate 1, and an electroless deposition metal layer (henceforth a low resistance metal 
layer) 9 formed of electroless deposition on it, and the above-mentioned low resistance metal layers 9 
are metal layers, such as nickel, Au, or Cu. 

[0030] Ga+ by which 4 is irradiated along with a predetermined scanning pattern on the above- 
mentioned semiconductor substrate 1, As+, Sc+, or Ar+ etc. - an ion beam and 5 are the organic-metal 
gas nozzles for spraying the organic-metal gas 6 containing Pt, Pd, or Au on the irradiation field of this 
ion beam, and this nozzle 5 is located near the front face of the above-mentioned semiconductor 
substrate 1 Moreover, 8 is the electroless deposition liquid by which method dropping of a wrap was 
carried out in the metal membrane 7 above-mentioned front face on the above-mentioned semiconductor 
substrate 1. Be [ what is necessary / just although the metallic element contained in the above-mentioned 
organic-metal gas 6 here can form a metal layer by electroless deposition theoretically on the metal 
membrane which consists not only of the above-mentioned thing but of this metallic element ], in an 
actual process, it is thought that that whose oxidation reduction potential to a normal hydrogen electrode 
is more than +0.8V, and the so-called noble-metals element are appropriate. Incidentally it has 0.951V 
oxidation reduction potential [ as opposed to / Pd / 1.18V and ]/ Pt / the normal hydrogen electrode of 
1.692V in Au/. 

[0031] Moreover, in drawing, drawing 2 is drawing showing typically the composition of the FIB 
assistant CVD system used in the wiring formation method of this example, 100 is an FIB assistant 
CVD system, in the processing chamber 100a, the substrate arrangement base 101 for arranging the 
semiconductor substrate 1 is formed, it approaches on this substrate arrangement base 101 at this, and 
the above-mentioned organic-metal gas nozzle 5 is arranged. Moreover, in the above-mentioned 
substrate installation base 100 upper part, the ion source 102 is arranged and the accelerating electrode 
103 which accelerates the ion from this ion source 102 is arranged at the bottom. Moreover, on the 
straight line which connects the above-mentioned substrate installation base 101 and the ion source 102, 
the beam scanning electrode 104 for scanning an ion beam 4 is formed, and this beam scanning 
electrode 104 is connected to ion-beam-scanning means 104a which scans an ion beam 4 along with a 
predetermined pattern. 

[0032] Next, the manufacture method is explained. On the front face of the semiconductor substrate 1 
arranged on the substrate installation base 101 in above-mentioned FIB assistant CVD system 100 for 
example, Ga+ from the ion source 102, As+, Sc+, and Ar+ It irradiates scanning the focal flume-on 
beam 4 which accelerated ion by electric field and polarized along with a necessary pattern, etc. - 
Acetic-acid palladium (Pd2 (OCOCH3)) gas or palladium acetyl ASENATO (C10H14O4 Pd) gas is 
sprayed on the irradiation field of the above-mentioned ion beam as organic-metal gas 6 simultaneously 
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with this ( drawing 1 (a)). 

[0033] By performing such processing, the Pd film 7 of the above-mentioned necessary pattern can be 
deposited by the ion beam assistance CVD on the principal plane of the above-mentioned semiconductor 
substrate 1 ( drawing 1 (b)). Although the thing containing Pd is used as the above-mentioned organic- 
metal gas here This Platinum The included trimethylene methylcyclopentadienyl plastic CHINIUMU 
(CH3 (CH)5 HPtCH2 CH2 CH2:Trimethylene metil cyclopentadienyl platinum) gas or gold You may 
use the included dimethyl gold hexafluoro acetylacetonate (C7 H7 F6 02 Au:dimethyl gold 
hexafluoroacetylacetonate) gas. In this case, Pt film or Au film is formed as the above-mentioned FIB 
assistant CVD metal membrane. 

[0034] Next, the method application of a wrap of the metal membrane 7 which formed electroless 
deposition liquid 8, such as nickel, Au, or Cu, by the FIB assistance CVD is carried out on the above- 
mentioned semiconductor substrate 1 ( drawing 1 (c)), and the low resistance metal layers 9, such as 
nickel, Au, or Cu, are grown up on this metal membrane 7 by electroless deposition ( drawing 1 (d)). 
[0035] In addition, although it is made to apply electroless deposition liquid only to the portion of the 
metal membrane 7 on the semiconductor substrate 1, you may make the semiconductor substrate 1 
whole this immersed for example, into electroless deposition liquid at the above-mentioned electroless 
deposition process. Then, a wash water is sprayed on the above-mentioned semiconductor substrate 1, 
and the above-mentioned plating liquid is removed. Thereby, the low resistance wiring 1 10 of a 
necessary pattern is obtained on the semiconductor substrate 1 ( drawing 1 (d)). 
[0036] Thus, in this example, irradiating the focal flume-on beam 4 on the semiconductor substrate 1 
The organic-metal gas 6 containing Pt, Pd, or Au is sprayed on the irradiation field of the above- 
mentioned ion beam. Since the metal membrane 7 of a necessary pattern was formed on the above- 
mentioned semiconductor substrate 1 by the ion beam assistance CVD, the low resistance metal layer 9 
is grown up by electroless deposition and the low resistance wiring 1 10 was formed on this metal 
membrane 7 after that without it needs no photoengraving-process process using the resist but moreover 
uses the spatter vacuum evaporationo and alternative etching processing of a metal membrane ~ low ~ 
the metal wiring [****] 1 10 can be formed Consequently, it becomes possible to be able to reduce the 
manufacturing cost of a semiconductor device greatly, and to realize the track of low loss in a 
semiconductor device. 

[0037] In addition, although the above-mentioned example showed how to form wiring on a 
semiconductor substrate, the wiring formation method of this invention cannot be overemphasized by 
that wiring can be formed on substrates other than a semiconductor. 

[0038] Moreover, although the above-mentioned example showed how to use FIB assistant CVD and an 
electroless deposition method, and form low resistance metal wiring on the semiconductor substrate 1 in 
the manufacture method of a semiconductor device, the method of doing in this way and forming low 
resistance metal wiring can also be used for restoring or changing the wiring in the completed 
semiconductor device (electron device). 

[0039] Example 2. drawing 3 is drawing for explaining the wiring restoration method by the 2nd 
example of this invention, 121 is a semiconductor substrate in the completed semiconductor device, and 
the wiring layer 122 is formed on the front face. Moreover, the metal membrane according [ the poor 
portion of this established wiring layer 122 and 122b ] to the FIB assistance CVD of a wiring correction 
portion in 122a and 122c are the low resistance metal layers by the electroless deposition of a wiring 
correction portion. 

[0040] Next, the correction method of a circuit pattern is explained. The semiconductor device which 
carried out [ above-mentioned ] completion first is arranged in FIB assistant CVD system 100, and 
etching removal of the poor partial 122a of the established wiring layer 122 on the semiconductor 
substrate 121 is alternatively carried out by irradiation of an ion beam 4 ( drawing 3 (a) and (b)). 
[0041] Next, irradiating an ion beam 4 alternatively at the portion which removed the above-mentioned 
wiring, the organic-metal gas 6 which contains Pt, Pd, or Au simultaneously with this is sprayed on the 
irradiation field of the above-mentioned ion beam, and metal membrane 122b is formed in the portion 
which removed wiring of the above-mentioned semiconductor substrate 1 by the ion beam assistance 
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CVD ( drawing 3 (c)). 

[0042] On the account semiconductor substrate 1 of Gokami, the method application of a wrap of the 
metal membrane 122b according electroless deposition liquid 8 to the FIB assistance CVD is carried out, 
out, and low resistance metal layer 122c is grown up on this metal membrane 122b by electroless 
deposition, such as nickel, Cu, or Au, ( drawing 3 (d)). Poor partial 122a of the existing wiring layer in 
the completed semiconductor device will place and replace a metal wiring layer good as wiring by this, 
and correction of the existing wiring layer will be made. 

[0043] Thus, in this example, after removing alternatively poor partial 122a of the established wiring 
layer 122 in a semiconductor device, a focal flume-on beam, irradiating the portion which removed the 
above-mentioned wiring Since organic-metal gas is sprayed on the irradiation field of the above- 
mentioned ion beam, metal membrane 122b is formed on the portion which removed the above- 
mentioned wiring and low resistance metal layer 122c is formed by electroless deposition on this metal 
membrane 122b after that The established wiring in the completed semiconductor device can be restored 
easily, without using the photoengraving-process process using the resist etc. 
[0044] Example 3. drawing 4 is drawing for explaining the circuit pattern change method by the 3rd 
example of this invention, and 132 is the established wiring layer to which a change of the circuit pattern 
in the completed semiconductor device is made, and is formed on the semiconductor substrate 131. In 
case 132a changes the circuit pattern of the above-mentioned wiring layer 132, the FIB assistant CVD 
metal membrane formed in the wiring garbage which becomes unnecessary, and the wiring portion 
(wiring change portion) which added 132b to the established wiring layer 132, the low resistance metal 
layer in which 132c was formed of electroless deposition on the above-mentioned CVD metal 
membrane 132b, and 130 are the wiring layers after circuit pattern change. 

[0045] Next, the change method of a circuit pattern is explained. First, the completed semiconductor 
device is arranged in FIB assistant CVD system 100 like the 2nd example of the above, and etching 
removal of the garbage 132a of the existing wiring 132 on the semiconductor substrate 131 is 
alternatively carried out by the ion beam 4 ( drawing 4 (a) and (b)). 
[0046] Next, irradiating an ion beam 4 on the predetermined field of the above-mentioned 
semiconductor substrate 131, it can come, simultaneously organic-metal gas 6 is sprayed on the 
irradiation field of the above-mentioned ion beam, and metal membrane 132b of a predetermined pattern 
is deposited by the ion beam assistance CVD on the above-mentioned semiconductor substrate 1 
( drawing 4 (c)). 

[0047] Then, on the above-mentioned semiconductor substrate 131, the method application of a wrap of 
the metal membrane 132b according electroless deposition liquid 8 to the FIB assistance CVD is carried 
out, low resistance metal layer 132c is grown up on this metal membrane 132b by the electroless 
deposition method, and the new wiring layer 130 is formed ( drawing 4 (d)). the circuit pattern by the 
established wiring layer 132 in the semiconductor device completed by this - the above - it can change 
into the circuit pattern of the new wiring layer 130 

[0048] Thus, irradiating the focal flume-on beam 4 in this example, at the necessary portion of the 
semiconductor substrate 131 in which the established wiring layer 132 is formed, after removing 
alternatively garbage 132a of the established wiring layer 132 in a semiconductor device Spray organic- 
metal gas on the irradiation field of the above-mentioned ion beam, and metal membrane 132b is formed 
by the ion assistance CVD on the predetermined field of the above-mentioned semiconductor substrate 
131. Since low resistance metal layer 132c is formed by electroless deposition on the account metal 
membrane of Gokami and this changes the circuit pattern by the above-mentioned established wiring 
into the circuit pattern by the low resistance metal layer and established wiring The circuit pattern of the 
established wiring 132 prepared in the completed semiconductor device can be changed without using 
the photoengraving-process process using the resist etc. 
[0049] 

[Effect of the Invention] At the same time it irradiates a focal flume-on beam alternatively on the 
^necessary field of the wiring ground layer used as the ground of wiring according to the manufacture 
method of the semiconductor device applied to this invention as mentioned above The organic-metal gas 
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containing a predetermined metallic element is sprayed on the irradiation field of the above-mentioned 
ion beam. Since a metal membrane is deposited by the ion beam assistance CVD on the above- 
mentioned wiring ground layer and the low resistance metal layer was formed by electroless deposition 
on the above-mentioned metal membrane Without needing no photoengraving-process process using the 
resist, but moreover using the spatter vacuum evaporationo and alternative etching processing of a metal 
membrane it has a predetermined pattern - low - metal wiring [****] can be formed and it is effective 
in the ability to reduce the manufacturing cost of a semiconductor device greatly by this 
[0050] Moreover, after removing alternatively the poor portion of the established wiring layer in the 
completed semiconductor device according to the wiring restoration method concerning this invention, 
A focal flume-on beam at the same time it irradiates alternatively the wiring ground portion which 
removed the above-mentioned wiring The organic-metal gas containing a predetermined metallic 
element is sprayed on the irradiation field of the above-mentioned ion beam. Since a metal membrane is 
deposited on the above-mentioned wiring ground portion by the ion beam assistance CVD and a low 
resistance metal layer is formed by electroless deposition on this metal membrane after that There is an 
effect which can restore established wiring of the completed semiconductor device easily without using 
the photoengraving-process process using the resist etc. 

[0051] According to the circuit pattern change method concerning this invention, moreover, a focal 
flume-on beam At the same time it irradiates alternatively the necessary field of a wiring ground layer in 
which the established wiring layer in the completed semiconductor device is formed The organic-metal 
gas containing a predetermined metallic element is sprayed on the irradiation field of the above- 
mentioned ion beam. A metal membrane is deposited by the ion beam assistance CVD on the above- 
mentioned wiring ground layer. Since a low resistance metal layer is formed by electroless deposition on 
this metal membrane after that and this changes the circuit pattern of the above-mentioned established 
wiring layer into the circuit pattern by the above-mentioned low resistance metal layer and the 
established wiring layer It is effective in the ability to change easily the circuit pattern of the established 
wiring layer of the completed semiconductor device, without using the photoengraving-process process 
using the resist etc. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wiring formation method characterized by providing the following. The process which 
carries out the vapor growth of the metal membrane which sprays the organic-metal gas containing a 
predetermined metallic element on the irradiation field of the above-mentioned ion beam, and consists 
of the above-mentioned metallic element on the above-mentioned wiring ground layer at the same time 
it irradiates a focal flume-on beam alternatively on the necessary field of the wiring ground layer used as 
the ground of wiring chemically by ion beam assistance. The process which forms a low resistance 
metal layer by electroless deposition on the above-mentioned metal membrane. 
[Claim 2] It sets to the wiring formation method according to claim 1, and is Pd (OCOCH3)2 as the 
above-mentioned organic-metal gas. The wiring formation method characterized by depositing Pd film 
by ion beam assistance on the above-mentioned wiring ground layer using gas or CI OH 1404 Pd gas. 
[Claim 3] How to restore the established wiring layer in an electron device characterized by providing 
the following. The process which removes alternatively the poor portion of the above-mentioned 
established wiring layer. The process which carries out the vapor growth of the metal membrane which 
sprays the organic-metal gas containing a predetermined metallic element on the irradiation field of the 
above-mentioned ion beam, and consists of the above-mentioned metallic element on the above- 
mentioned wiring ground portion at the same time it irradiates alternatively the wiring ground portion 
which removed the poor portion of the above-mentioned established wiring layer for the focal flume-on 
beam chemically by ion beam assistance. The process which forms a low resistance metal layer by 
electroless deposition on the above-mentioned metal membrane. 

[Claim 4] In the method of changing the circuit pattern of the established wiring layer in an electron 
device A focal flume-on beam at the same time it irradiates alternatively the necessary field of a wiring 
ground layer in which the above-mentioned established wiring layer is formed The process which carries 
out the vapor growth of the metal membrane which sprays the organic-metal gas containing a 
predetermined metallic element on the irradiation field of the above-mentioned ion beam, and consists 
of the above-mentioned metallic element on the above-mentioned wiring ground layer chemically by ion 
beam assistance, The circuit pattern change method characterized by changing the circuit pattern of the 
above-mentioned established wiring layer into the circuit pattern by the above-mentioned low resistance 
metal layer and the established wiring layer including the process which forms a low resistance metal 
layer by electroless deposition on the above-mentioned metal membrane. 
[Claim 5] The circuit pattern change method characterized by having the process which removes 
alternatively the garbage of the established wiring layer in the above-mentioned electron device in the 
circuit pattern change method according to claim 4 before the process which forms the above-mentioned 
metal membrane by ion beam assistance. 



[Translation done.] 
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±fcgiRW£7 * -*X V A it V b-A ZWftth t n 

±M&m7imfrt>%&&mm4 *y\z-bmsx hz 

im&mmLtzM'mx vw&mEmtBfS. 

immi mimimtnwmi&mizts^x. 10 
is^mmaxkLx. 

Pd (OCOCH3 )2 #X££ttC10H14O4 Pd# 
X£fflV\ 

±ssmrm±iz^ ty^-j^r^x v tz x *) p dig 

7*- #XM*yb*-A£. JJEBti£EgUl?>*Jl& 
fc. ffi£0&JI^££trfr*5&S;yx fcJJM * >-b* 

■tixnt *%tszk*tmk-tz>w&vmm. 
imm i VFr>u xizmttsLmmm<ow3& 

tix^&mTm(om^mmzwmiz®m-z>km 30 
mz. mfe<r&mm*%ts^m£mxx*±M4 
^~^msm^±.\iz^.^\rc. ±Mdffl&Ttm±.iz 

JdEHHHM*>Bft't*-:'ft. ±£fififii^l«i: 

ww-yssmm. 

[0001] 

m, umw-yumm. w&w-y$g&mzm 
L.%fizimmw?--yym-?z7m^&zk% 50 
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[0002] 

itmmmrnmizmh^mm:mmmrtt:ib 

4fc 2 a{2±f£Wfr£« 1 ±fc»*3*Ufc*iML 2 

£*rts&mia& <jht, E&kB&fe-rs. > t. 3i* 

±ie^RK2 afcv^-^y^SfcftcDl^x h-ex 
?TS>S. *fc 3 a{±±ffi^«c»« 1 ±<9&RJg2 a 
±WfrFS*lfc»ttl'S<'*XK 3b{iiJiI&J[§S2a£ 

m$mizj:*x-^y-yLxm!f>^^hm. 3d« 

x. 3iiz<on%Lizwjxhm3dimmi3£X 

0 a& Lt tthvffew-ynv i?xh-?? xxhh . 

[ 0 0 0 3 ] 07-01 2<2JJ£IStl»jOi£?> 
WSB»«««*IW«Jc«LTV»*. H+, 2 1 0 

ttxn**sarc. H7fci?f iafc, i£ 

&St6««8S£2 lit, K««a8B£2 1 l±t 
KB8*U JbfE¥*f 1 amw^nxri -y 9Wf- 2 

1 3 a^MtS^7 *S2 1 3 k , _bEX"? 

2 1 3fc«i»f«? : b*-AS:iBfrs«T«2 1 2i£ 

mtx^t. 2 2 0i±ui;xhwmmmx\ asw k 

&2 2 0 a t , i»*©«Wi»»fcatt«.*Ut w-^'x 
2 2 0 b k . SB*fl«offiffl80ifc:ISIt ^»ttt< 

[0004] iiT. ±iB^^*xh^eaj2 2 0bt 

^ftfflSl^maLTIH!lS$-li:SllIi|£x-^2 
2 1 b*M$ilTl3 0 . ±IBHlgx-^2 2 1 b± 
KfcL h 3 a 5-gtI"I!|E7 i -y/l,2 2 1 b±0 

4^ft»« 1 ifcWT^fcift^WFy XW' 2 2 2 b # 
W&ZtlX^Z (08(b) ) . 4^±IE<-^y^«M 
SB 2 2 0 c ti. %m&mi6L 1 Srfi-frT JlB»-rS^A6<0jn 
|»^2 21c*W?>*tT^ (H8(c) ) . *LTJh 
EUvX h^B^B2 2 0«, ±fe->xyNjKAa52 2 0 
a±fcEfi3*l*:¥#ft2« 1 h^ftS! 2 

2 0 b&^-^y^«Sa52 2 0 c>\ii)iKi*$*U 
Xomtf&tlX^Z. 

[ 0 0 0 5 ] 2 3 0\i.V : JX hM%§mX\ 09 tc^^- 

.tat. mtt*mm%fttzmf*fi£tz®&.ziv?z. * 

mtmS. 1 ^®E^I»^^»mg^ 2 3 4 £WLT 
fc 1 ). *«>JJ6rfc»4. *7t^yX2 3 3atfS7BtjS2 

3 1i<&MZtlXm. ±3£M3tUyX23 3kmm> 



(3 

3 

M2 3 1 t0mzW*m~?X7 2 3 2 £ESUC. J?r£ 

v-^tjj^aaa^ 2 3 4±<o*?§ttaag 

lfcfi^T'^SJ: om&ZtiX^h. 

CO 0 0 61 24 OttS®i£®T\ 01 OtC^-Ti 0 

fc. ¥gtta«i ^@!KTO=mffrsiBi^2 4 i£ 

dx/CEO. M££2 4 l±fcli. gM£HH6£2 
4 l±<9^ft^l±fc^^SSIft$iST>'X;l'2 
42fc. &fr*£®!£&2 4 1 _btfD^t^«t^K 1 JbtClK 

znv&mm.tms xa> 2 a 3 timwztix w 
s. 10 

[0 0 0 7] 2 5 0«-f^y5U>-^IIS-C. 01 It: 

#-X^£#A-rS#X#AP 251at, Sr-T 
ifc«>«)^»SlP2 5 1 b ttmftt>ti. ISMQff- 

+ x*- 2 5 1 rt£«¥*ifcfflg 1 nmthiz#><n& 

A- 2 5 \<r)tiZ.m\U2 5 1 a«C«±7*7X-72 5 5 
5-ffltji»65!t> , ><0a>f/l/2 5 2**EgS^ ^^7*5 

xvh t2^s^w±iassKB^ 254 rafctt. >r * 

y*9l*af^«>oai6WB2 5 33WEBS#iT^*. 20 
[0008] 26 0<il^7-7X^r >x s^-wrc* 
012 fcSrf J: 0 fc. -eoSSf-v y*- 2 6 1 fcti. 
l?*#X£gA-f 6*#><0#X«AP2 6 1 afc. M2. 

5\z i-tht:ihe>#xgmn 261 bttfrntbtLxts 

1 fcmst&fctfxoasasBS 2 6 4 aq«t«u ex 

«3£K& 2 6 4±fcli. ±JE*>v 2 6 1 rtfcgA 

9WS2 6 2timzti. z<mm&mmi&26 2 

imm%MM2 6 3fc«gg3*VO>6. 30 
[0009] JWcWWS£fcovvCW»*4. i-f . 0 
5(a) iZjj??¥m#mg.l *Xrt'9 98m2 1 0 (07 
MB) <9««Sia&2 1 UCML. JSHrtfcJJfJ&o 

tfxmmxwzUz®, mm2 1 2*^x^--/^s 

2 1 3 izm^t- AZWMtht. X/t7^!2 1 3*» 
fexrcv^ffcf 2 1 3 a#9lttfttiU £*uPJJ£HWfc 

a«i±(cj«aLT^«iS2*«?fis. 

±£c0idfcL-CTiSr5 0 0*y^Xbn-A, Au 

ziumcnmzizmmm-h (05(b) > . 

[0 0 10]&fc. ±fB£JRBi2±fcl^XWX:?3 40 

(05(c) ) . ±fa£H!S2£J6 
«Lfc^tt^l£W'*Xh&fc§Sa2 2 0 (08# 
B3) oaKffiAgP 2 2 0a fc«A-t4 fc . ZtdfiV VX 
MeW2 2 0bfcB»BiS3*i6. ^LT^frfflg 
l*^> ; Xh^eg?220b«0lS]|Sx-^22 1 b± 
fc(aS8W6£il.& fc . -ec7)±<7)}gTyX^2 2 2 b*>& 
«K1^*X h 3 a^JJPNMHaEl <OAMR2±t» 
TZtl (06(a) ) . »^BSf-r*2 2 1 b*%| 
$£LT±ffiiS«W y'Xh3a 1 <D£B§|2 

£Bfcj£#4 (06(b) , (c) ) . 50 
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[0011] ZOiWX YomtblfigT-th fc . S £>fc 

±f awfcffls i a*-* y ^» 2 2 o c iz sink 

iSSfu ±K&S 1 tfta£& 2 2lc fcftBifetoSftS 

fc. ^mwmLi^iNsmmh^ti. im^mm^ 

Wlz&tf-itzmVil'iSA V 3 bW<.-*y72tLXW* 
#.<DWJXh«i3ck%& (06(d) ) . 

[0012] *<o&. us¥^«ca« i zm%gm2 3 

0 (09#Hg) fc&u zmmmtiz 23 a ±fc&a 

U B^*-yORar?X?2 3 2£JBVvt. fllrS<7) 

s^^-y^uei/^'x mr3 c tus^-ra (06 

(e) ) . 

[0013] *Lx*biz±g&m&BBLi zmmw. 
2 ao (0io#«i) &&lx. mKztifzwxvm. 
3dm&zm. ^t^m^m.2Ao<r>m^2A 

1 JUcE*S*ifcJJB¥#*«K 1 OWJx Hg3 d± 

tca«?s* { yx^24 2*>^aiTS^ ±iai5i!ig^2 4 
i ^mzx*y ztufiim^'x hm &n$mzm# 
h . ztuzi *) wjx h§!3 d<r>mm<fthti. jwe/t 

^-ycOVvXhVX?3*ggj«$m» (06(f) ) . 

*<?>mmft*iyx)V2A 3frb*mimgLi<v$m 
ittttrcmm&d&m.xwumzttiLh m 

5(c) ) . 

250 (01 im.) iz x *)m&m2w--y 
ytfto (05(d) ) . ^<o>f^ysyy^S2 5o 
x\t. 77x-?mt&it>mW)>t>wmm2 5 3izx o 

3l&aj$it£4*ytf. ««a@^2 54±tiBSL^ 

4^f*»s i t«^L. z^^ymmzx *)±m* 
mm& i ±^RK2^*ssw(2x y+yrziih. 

[0015] m*Z^ ISiVitX h~?X? 3 frl§«7-7 
X-?T yi"r-$iW.2 6 0 (01 2#ftl) tCfcDBfefc-T 
^^T>y^-|ia2 6 0T{i. f-^^A-2 6 0 
art<0»Rlia^2 6 4±fcEfi$*l*:¥gtt£«l ± 

fc. wm#xtf77x~?itLx&AZtL. zrttmxx 
xm&tz. 

[0016] 

imitfmvtLj: o fc-rsius] 

^i<ot. &mm?)xrty7mm. wjxhwft. w 
-ywz. ^®fmmfcx.v*yy. wjxvmk 

u*xiz$. < <yi!mmm ^th fc fc t, fc. #ist<o 
wgzmtzftcrtitntzmmzmm&'mt**). 

fcixi^-x hfcffi^/N-^-y^lE^SfctfxolK^fflvx 

m&i-TjzzzfmtKix^tz. 

[0017] bZ\*>X\ ^fTO3-116443^#fc«. 

^vAivx->\sm$xmmmmifx ^s«Lfcfc 



5 

MZtttt* bftfttz. ?*- #*M*yt-A (F-i 

1 BT^xhcvDx-B&ztvfi:&&mi. im&m 
imm^m^xizmtiim^m^msmx <o 

[0018] znwmimcox o ^m^m-th 
tomtit?. Lij>i>±mm>x>* v fm&tmsi 

zztzmt-tz. 

[ooi9] tiz. zcr&pm. u~jxhzm^t:?fn 

[oo2 0] zpymiti. uisxhtm^fcim 
wnxmrn^-fiz. m?T>v xiznv&mmii 

[0021] 

OtLtlzMSWlzy *-UX V 4 *y b'-A£HBj*-r & b 

mmz* ?tife<r>&wm*%tsW8kmiix*±g.4* 
>t'-j>c?mffim.tz®.$^rc. imasmmi. 

izx>)tt?mizmafs.&u %<tfk. ±m&mmtizm 

[0022] z<owmi±m^i£&&cowkm:iz& 

<-v£\ lEIiil^xat. Pd (OCOCH3 ) 

2 #X£rt:fciC10H14O4 PdtfXZfflW 1X38MT 
WS1.1Z4 *yh'-A7xX hC VDlzX 0 P dmzw. 

[0023] znwftzmwmm'm*. m=fr^ 
a xizmzmJM^&mzmmizmi 

7 *-*x h A * y \Z-J*Z±m-$km*mkLti&. 

mvmMzm&mzmtttmiiz. m.<r>±mt 
mz-ttsim&mifxziMH *y t'-j*<vmm®iz 

sMmM-yt'-ATisx hizx o^^wtc^ffifig* 
u *<?m&mmLizmnM* y*iz£vmtii&m 

[0024] znmi&mw&w-yymmt. 
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7 *-i)X h A *y t'-A£ . ¥Ff*4 xiztm&W. 

mmmnm&ztix ^&m&Ttm<?)mmmmzmsi 
mzmtt&tmmz. m^^mym^ts^m^m 
tix*±MJ*yv-j±<nmmmzmL^\?x. ±ia 
m^m±iz±£tmmfrb%h&w,mj *y t* 

££V±Msm8mmcow&w-y*. ±.umsi& 
wmtmmmt tz i &w&^-yiz$&i'tz> to 

10 X't>2>. 

[0025] zmmttimm^-y^smizti 

[0026] 

[f^ffl] ^c^BBtt>v^T«. mm<7yn9>t%hw& 
TwmcmmmmLizmmizy *-ux v a *yz~ 
^mtthtmmz. m%.<v&mjm*%mw&m 
$xz. jjm *yt'-j»(7>mimmzmzmx. ± 
20 mi&Ttm±iz&mmz4 ^y^-^r^x v izx o 
wmizfmfgL&btctk. ±Mi&mm±izmmmj<v* 

izX ^m.V&MM*mfct& Xoiz Litfrt, . vvx 

mcnx^v mm^Wfcxv+yrxmzn o z t 
=3:<. m^co^-y^m-tmm^mm&m^ 
-t&zttfxz. ztuzxvtmmmeywk^xht: 
*£<imt&zttfX'Z&. 

[00 27] £1z. ZVmilZ&^Xii. IffA^ 

izm&ffim?rt&&ftzm&it}tzmiLt:®. 7* 
30 -#xM*yt*-A£. m^m^^m^tzw^. 
TimttizmmtMM-r&tmmz. rmLoymm 

^^tr*S#R^x5r±|^ *y h'-AtOBg|tffl«« 

mtommizmmmgiimztiimzmm-tzz t# 

[0028] zemmzts^xii. 7*-i)XYMry 

x^zm&Tmmmmmiznwitfflfrt & t (§11$ 

mtiiu ztiizw±mimi!&mcr>fflgirt?-y&. 
mwrnsmtmsMmt izx zw&'v-yiz 
$3£tz>v>T. ui^xhm^^mwRiMmm^ 

50 &^?-y£fgmfc^g-f6.rfc#T'#6. 
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[0029] 

imirn mm 1.01 \**%mr>& i mmiz x 
mmtzK-mmxh •? „ 0tcfc wc . i m?>±.m 
¥m#ms.m. mufsiws., GaAsit, in 

0{J. ±E^#*fflgl±tF I BT^XhCVDlCj: 

Ts ±m&t^o. ) 7t. -e<o±fcismx >y=¥t x 
o^«$tut*i«s?^ v*&m (wt. iiagifc&RJi 
fct,v^. ) 9kt^m^hxm. imms&m 
«9«. fi»it»fNi, au, b&wicumv&mm-c 

[ o o 3 o ] 4 <± mxmwmz 1 uz^e^m^? 

-yiiZfbiXm&Ztlh. mtMGsi* , As' , Sc 
♦ , fc&UiAr* m<r>A*V\Z-k., 5«iPt, Pd 
&6^{iAu££trfrt8&«#x6£. *^b'-A 

TWS. £ £ 8 {±_Lfe¥3?ft»£ 1 ±K±fd£gIg 7 ^ 

v*tz x v&mmzBfSxz h i>cr>xs>tmx^ 
mfeora-txx'ii. mm*mm&izm-&m.ttM 

mt^%X'bZ>b%z_L>ilh. ^OrMCPtttl. 18 
V x PcHiO. 9 51V. AuJil. 6 9 2Vtf)g2&K 30 

[ 0 0 3 1 ] H2Ji*H8fiMoil»»ifctratiJ 

WCffll^-SF I Br^hCVDgfflcOS^^CWt 
*WC*>9. ittJV^l OOJiF I BT^hCV 
D§|gT\ *c^g^yA-10 0art£«. 
««1 £ES?-£fc*><offlKEB6 1 0 1 tfiSH^fu 
-<M[ES&1 0 l±fc^ix{cifi«LT±IE^18^S 

ax j X)v 5 AwsztiT £K±.segm&& 1 
oo±*-{cji. -f3r>^tio2*iiia$ti. -e^TMc 
a. m *ymi o 2*^04 *>-£;!raa-fSM£mffi 40 

1 0 3jWHte#l"0*6. i^iJBfflRSffl^ 1 0 1 i: 
4 1 0 2 1 ^Jg^jDSLhtli. >f *>t'-A4 £■ 
^Etl»fc^b'-A^E«ail 0 435^ft^ixTtJ 
0. l*t'-A7g2Bfiil0 4<i. ^yb-i^BtJg 
W Xj&£t& A ^>b'-A^S^Bi 1 0 
4a£$R3*l?»&. 

[0032] mzwkmtz^xwm-h. uef i 
bt^x h c vDna i o o fie>mms& 1 o 1 ±t 

EBLfc^ftfflSl<Dflffi±(::. 0!itjM*y*l 0 
2*>£><DGa t , As* , Sc* , Ar* m<?>4*yZ 50 
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mw-yi<z%t^x7££.LtctfbmL. ztitmmz 
^tmmxetLxmm^y^A (Pd (ococ 

H3 ) 2 ) ^X«^7yVA7-l:f /I'T-fe t- 1> (C 

10H1404 Pd) jfx^z±MM*yt'-&o)mffim 

izm^ift (01(a)) . 

[0033] znxozamzfiozkizx*). ±m* 
&m& i <o3m±iz±Mmm'*?-y<?>p d§i7 *a 

XyV-ATi/X h CVDizX *)tmt&ztWXZ & 
(01(b) ) . ZZXH. ±X£$mmrtxkLX\±. 

p Attst3i><r>*m^x\^hw. ztui, a^sr-^tjh 

V*1rVyM~)Vis9 a^.y^ : Jx.-tury^-^A 
(CH3 (CH) 5 HPtCH2 CH2 CH2 : Trimet 
hylene metil cyclopentadienyl platinum) ifX, <fc>|> 

r-feh^- h (C7 H7 F6 02 Au : dimethyl gold 
hexafluoroacetylacetonate ) jfX~fcfQt*X. hXK „ <1 
Otifra. ±j£F I BTisXbCVD&Mf&t LT, Pt 
IS. XtiAuig#$j£$;h.£. 
[ 0 0 3 4 ] ifcfc. ±fE¥3S<4*« 1 Uzmtti N i . 
Au, &£VMiCug^mjiM«y*i£8£. F I BT 
i'XhCVDl: J: 9^)£U:&SBI7£ad «t d^pt 

(HKc) ) s mfm*-y*iz£>ow&im7±.izN 

i. Au, ftS^«Cu^<7)iK£i5t#JRS9^lft^3-fr 
S (01(d) ) . 

[ 0 0 3 5 ] «ftJ. ±IE£S»&* 7«Stll 

i ±<7)mm7 <r>miz<r>*mM* -y ^ «^^fB 

wz*m#mfci£frzmtt&£o£Lxi>x\,\ * 
cm. m^imRiizim*z®.zmx±m*v 
*mzmi-t& . ztuzx *)*mmfc 1 

->-cOffl®«lSgll 1 0*i#fe#t& (01 (d) ) . 

[0036] zco£5iz*mmx\t. ¥mimmi±. 

(C7*-^Xb>f^>'b-A4^!S»t^^. Pt, 

Pd, hh^Au^tsws^maxe^iM^ *y 
\z-Affmmm±.tz^^>ifx . A^y^-^r^x 
hcvDt j: >5±a^«s««i ±.izmm'*?-y<?& 
s«7^j«l. *c?)im^m7±izmnM*v*iz 
x *) miji&mm 9 1 LTfi^aiss 1 1 0 

-ej^t-ii-f. Lfrh^m<Dxnvmm s mm> 
^•y^y^mim^zb^<. m&Kitmffi. 
1 1 omm-zzktfxzh. ^cm$k. ^mmum 

mmz&^xim&c?)im£mm-& - tmrnt % 

[ 0 0 3 7 ] £*k ±£Hifc0!lT'fcL ^*««±tci; 



(6 

9 

c o o 3 8 1 4*: . iimmrnxu^m^wcommn 

afcfcV^T^(*a«l±t:F I Br^XhCVD^R 
tffcSSM >y*ffi£^vc<£ffiiji&mEtS£mf 

hws.im.hh wm&thcoizm^h z 1 1 -c# 
a. 

[00393 . 03<±*&8JJtf>S&2<Dli«0W;: 

J: &E*81£ffl:^ WJJtS fctxomX'b *). 12m 

WiSBMW 1 2 2*^j££frO>6. tit 1 2 2 a tig 
J8tf&<7>I3§yf 1 2 20*&Sfcih 1 2 2 bttffitStHEgB 
#<9F IBTi'XhCVDtCiS&mSL 122cliffi 

tmxMftvymmx -y * t x hmm^mmx-h h . 
[oo4o] mzfflMj*?-y<mjEfimiz^Twm 

vd^b i o o kesu 1 2 1 ±^sng 

<?)WM.m 1 2 20^S^ 1 2 2 a £4 :*>- b'-A4«9 
SHttJ:OSSWt:x.y^ymi^ (03(a) , 
(b) ) . 20 
[ 0 0 4 1 ] St. JJEE&Srl^UrlftiH;:^ b' 

-j>4*msmzmL*&t>. ziitmmtzpt, p 

dhh\. A u ^£^tr*«^g^X 6 £JbJB4 ^ y b' 

H£I^U:Sfrftfc:-'r *yt-A7^ hCVDfc J: 9 
&BItl2 2biir«&£-r& (03(c) ) . 

[0042] i^khmmmm. 1 ±k*wim -y * 

W.8i^ F I BTi'XhCVDfc.tS&Rlgl 2 2b£ 
moXomfiLX. Ni. Cu, *SV>fiAulf<0il« 
».* -y *£J: 1 2 2 b_tfcffiffiSi&®f 1 2 30 

2cZf$MZith (03(d)) . diitiO, 

K*mmmizi5VhwtfmMcv*&mi 22a 

0. mffl®M<r)ffiE¥'ifhtLhc:kt%h. 

[0043] zcnx 0 izxmmm&i. ¥#tt§sfitc*s 
fthstmsam 1 2 2co^&s&»- 122a zmimm 

7*-#xM*ybW*£±lEIJil£li&fc 

-^mmmttw.^wx. ixsgMzmtLt:® 
ftuz&mm 2 2 b£jft£u -eoaf&feJKUti 2 2 40 

b±t*a» 0(£fifii:^S« 12 2c *jm 

[0044] gtRfl3 . 04 ti43^*3a9Bfcfl£ 
1 3 2li^Uz^1^£tsVhW&W-y<r>£ 

wtffthtihmL<vsM®x\ ?mi>msLi3 i±m 

f&ZtlX^h. 1 3 2 akLtJEffiUJg 1 3 2<«!& J '\-:? 
-y£3W6l£l^fc&SI^I^Stfh 132b« 50 
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1 0 

ssmm 1 3 2fcttaiiucieiagfcfr (msssegfrft-) 

tC^Sit^FIBrvAhCVD^M, 132c« 
iJBCVD&flgtl 3 2b±££tmf¥M -y^lci 
£*utffiffififc£SB. 1 3 OttEa^-ygSgfttf* 

[0045] ^tlBtl^^-y^lSg^tov^TiiiBB 
-TS. JJSm2coHttfiaii:ll«. £j£Lfc¥gft 
gfifcFIBTxXbCVDgSlOOrtfcEBU * 
3 i±*>«fiw««i 3 2 1 
3 2 a£>f ^-yb'-A4tcJ: 0>SS?Wfcx>yf-ym* 
■Ti. (04(a) , (b)) . 

[ 0 0 4 6 ] ±fe¥*Sftg«U 3 1 <90r£#iSLt 
&m#x 6 £±fE4 Ji-y b*-^«5!fflHiaWfc«*o{t 

x. m¥m#mts.i±.izjmj*?-><7>kmmi 3 2 

bSr^^-yb-AT^xhCVD{ciO«l«-rs (04 

(c) ) . 

[0047] ±mmwmsi\ 3 liiam 

*>y*?&8£. F I BTS^bC VDC«fcS^gffil 3 
2b*SdJ:d«liU-C. £fHSM -y^ffifc «fc Ol&fcg 
R132b±fcflaaffiA«113 2cijfcft3-ltT. «f 
fc=StiMMil3 0fc»J«-4 (04(d) ) . dflfcj; 
0 . SRBSBIiJR 1 3 2(c 

Jt«EB"*->*« ±ieSfc^E«ffll 3 0<3fi*/< 
^ - y WE»*-S CI fc *«-C^ S . 

[0048] j: d fc+satemt. ^»*^atfc 

{tSJSt^ffiiSS 1 3 2 «^Sg|5^ 13 2a ^SSW^ 

*L^m. m&mm 1 3 2*ggjs^^Tv^^{^ 

«l 3 \(T)WmftiiZ7*-tiXh4 *yt-A4*JH 

«J:fc»:*o»«, ±lE¥#tt£«l 3 lcom^^ttUi 
fc^^VTyXhCVDCkO^SMl 32bZmtfL 

Wil3 2c*»jRL. CWciOJJBBiMEIlfcJ:* 
[0049] 

rtsmmtzxtiti* mM^rmk^hjmrmm 
mmwLizmmiz7 v j *yv-j»*!mt 
htmiz. vfen&mmtisttm&mxxi. ± 

E>f *>t-A«!B««Wfc3R* ottT . ±fEEiTF«! 

±s&H&±.izmmR*v*tzivimmmi 



(7) 
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1 1 

tnzx vmft&wvwm^xhttz <imti Z b 

mmm-h<rre. vitxvm^tz^mmxwsz 
fflv^fc. ^zixrz^m:U<nm&w&mmzm 
m-hzttfx't zm&bz. 

izitiii. 7*-- #xM*yt'-A£. gfitZiitz* 

m^mzwzm®mmm&ztix^&miTm 
mmmmmzmm>i,zmtthtmi,z. mrn&m 

xhcvDtz£*)&mmmmu zoms&mLuz 

mmXv*tz*')m3n&mZBi8.L. Ztiizi*) 

msmmttz£hffl&*?->i,z38s.i-&<7)x\ u=j 
xhm^tz^wsxmmzm^-fiz. %j$.ztnz¥ 
mi*m&com&mw<7)&&'W->t:m-tz>m-t& 
zttfx-t&WkVbh. 

[Hi ) i <rmmiz£h^miw.<m : mi 
mzm&mmisxmzMWt&Kftcomx'bz . 

[02] JJSffili^jfclgT'fflUSF I BT^XhCV 

vmsm^^-mmx-hz . 

[03 ] *mnm2crm&m£i&ffi$immmm 

[04 ] *wnnm<rmmiz£hmv^-y 7 $&i 



1 2 



[05 3 mm^mi^mm^mizm^tiimL 
mmrnn-m^wmthfzuxnmx'hh . 

[06] ±gt¥*^ffiK^jg^Stte»tS¥*i8)RlS 

5rUiBW-&^y><o0-c*>s. 

[07 3 ±mffl&&iimizw&-mmfsamx'm 

[08] ±ssmmm)jmizmi^ : Jxvmxmx' 
m^hwjx hmmmcomm^-tmmx'»>& . 
io [09 ] ±ammtfUjmiz}5vz> wx vmzmx- 
fflus wjx hm^Mmm^^rmmxhi . 

[0io] jjesaa^jfcfristfcf-rs i^'x 
•e/susi^x bs«ns«offlj«^*i^0'Cfcs. 

[0ii] immm^m^m^mmff)^-- 
>?iMX'm^h<< vyrmmm&iyii-tmi 
0-c*s. 

[01 2] iMssmmmmizmhwjxh^xm 

20 [#^§iB)i] 

1. 121. 131 ¥3S#»£ 

4 7:1— #XM:*yh'-A 
(FIB) 

5 ^mm.nxjx)v 

6 *«8&Ji#x 

7. 122b, 132b F I BTS'XhC VD^kHjg 

8 *sm»M »/*fg 

9, i22c, i32c mmtwrn 

1 1 o fiffiffiffitt 

30 122, 1 32 KgOffiUJl 

12 2a JSg&ffiiMUi^ligfrft 
1 3 0 

E8J1 

132a msmimcrvmmft 
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6 : H*£BL1jx 
A iio:Ett 
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104a 
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-100a 
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100 



100 : FIBTVX hCVD^B 
100a: JWI*+>x- 
101 : ^x/^«B^ 

102: 

103 :-f *>fcf-A**U>:r 
104 : £if «« 
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